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Abstract 
An investigation on growth, production and fishery of three Indian major carps: rohu, 
Labeo rolzita, ca tla, Catla catla and mrigal, Cirrlzinus mrigala and three exotic carps: silver 
carp, Hypoplzthalmichth:ys molitrix, grass carp, Ctenopharyngodon idella, and common carp, 
Cyprinus cmpio was carried out in Nasti baor during February to April months. In catch 
per unit effort (CPUE) study the highest catch/day/person (3.13 kg) and catch/day/gear 
(40.65 kg) was recorded in the month of lv1arch for lwchal fishing. In hamar fishing 
catch/day/person (15.08 kg) and catch/day/gear (1206 kg) was also found higher in 
March. Komar fishing was done only in March and April and its CPUE was greater in 
both the months than that of hoclzal. The average recovery rate (combination of all six 
species) was 37.80 considering the stocking from July month of the previous year. The 
recovery rate of common carp (54.1) was the highest and lowest (13.90) in case of silver 
carp. When the recovery was calculated on the basis of one year data and stocking, it was 
55.6%. Analysis of production model revealed that the present production (54,806 
kg/year) is less than both theoretical production (model I- 85,285 kg/year and model II 
-75,952 kg/year) estimated. Therefore, it may be concluded that the fish production 
from Nasti baor could still be increased from the present level of production. 
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Introduction 
In Bangladesh, inland water bodies are highly productive and contribute about 73% of 
total fish production (Hasan 1990). However, in rec'ent years, the conditions of the 
inland capture fisheries of Bangladesh have deteriorated and production has either 
stagnated or even decreased for some major species (FRSS 2008). On the other hand, 
aquaculture in ponds and ox--bow lakes has emerged as an important option for 
increased fish production. 
The oxbow lakes is locally called "Baor" in Bangladesh. Baors are closed 
waterbodies whi, L occupy the dead channels of the rivers in the moribund delta of the 
Ganges. A baor 11CJJJTJ8llv is still part of the tlnodplain of the river, to which it is 
connected by inlets :.1 1d outlets. Fish culture in baors is a practice by which an open 
water fisheries is cnnvened by screening the inlets and outlets into a culture based 
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fisheries (PIU/DTA/BRAC 1994). This practice is akin to "Pen Culture", where fish are 
raised in an enclosure. 
Fish culture in baors is being done on the basis of its natural productivity. It is 
therefore, essential to have a clear understanding of the biological basis of the systems 
and its productivity to utilize it fully. The growth and recovery rate of stocked fish play 
an important role in the culture system in the baor. To get a basic understanding of 
these factors, studies on production, growth and recovery of six Indian major and 
Chinese carps are undertaken for a period of three months (February- April) in Nasti 
baor. 
Materials and methods 
The study was conducted in Nasti Baor under Jhenaidah District. The total area of 
the baor is 66 ha. The average depth of baor is 2.64±0.15 min winter and 4.32±0.17 m 
in monsoon. The sources of water of the baor are monsoon runoff and the underground 
seepage. Data collection was carried out for a period of three months from February to 
April 1995. The secondary data collected during the course of the study were also used. 
Catch Per Unit (CPU) data 
The Catch per Unit Effort (CPUE) data of six species were collected during the 
study period. The data recorded for CPUE study were: 
a) Type of fishing gear 
b) Number of gear used during each fishing 
c) Number and weight of total fish harvested in each fishing 
d) Number and weight of individual fish species harvested in each fishing 
e) Number of fishermen attended in each fishing 
t) Mesh size of the gear used in fishing, and 
g) Number of hours of fishing. 
Stocking and harvesting data 
Stocking and harvesting data of the periods prior to start of the research were 
collected from Baor Record Book and analyzed stocking and harvesting for the period of 
one year. Species-vvise stocking data except those of rohu and mrigal were available from 
July, 1994 to January, 1995 and the stocking data for total fish stocked were available 
from December, 1993 to January, 1995. There was no stocking after January, 1995. 
Species-wise harvesting data for all species were available from October, 1994 to April, 
1995. Tpe harvesting data for total fish harvested were available from December, 1993 to 
April, 1995. The harvesting data from February to April, 1995 were collected during the 
present study. 
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Gear used in baor [tshing 
Data were collected from the lwclzal (Purse seine net) and hamar (Brush parks) 
fishing during the study period. These two gears are primarily used for fishing in the 
baor. The fishermen of the baor also use other nets for fishing. Those were chak jal (dip 
net), khepla jal (cast net) and koi jal (gill net). 
Data analysis 
Efficiency of gear and fishermen were estimated from the catch data for different 
months (February-April, 1995). Catch per unit effort (kg/day/person and kg/day/gear) 
were estimated from catch data for different months for different gear. Percentage of 
total carp harvested was calculated for each month from total catch data of three 
months. 
Average harvested weight and production of different species for a seven month 
period were determined from the data of October, 1994 to April, 1995 since the species-
\vise data was not available prior to this period. Recovery rate for individual species 
(except that of rohu and mrigal) for the above period (stocking period = July, 1994-
January, 1995 and harvesting period = October, 1994 to April, 1995) was calculated. 
Recovery rate was estimated by the following formula: 
Total no. of fish harvested 
Recovery rate = ---------------------------------- X 1 00 
Total no. of fish stocked 
A difference of minimum 5 months period between stocking and harvesting is 
desirable, as after releasing the fingerling, a minimum of 5-6 months period is required 
for fish to grow to harvestable size. However, unavailability of species-wise data has 
limited the scope of analysis. The difference ratio between theoretical production and 
actual production was estimated by the production variable and production models by 
the using of stocking data from December, 1993 to November, 1994 and harvesting data 
from May, 1994 to April, 1995. Recovery rate of total fish was estimated for the same 
duration of production model. All calculation and analysis were done by using Excel 5.0 
(Nlicrosoft Corporation) Software. 
Results 
A total of 6,300 individual fishes were measured from the Nasti baor during study 
period. The total numbers of individual species measured were: rohu -1676, catla- 626, 
mrigal- 1434, silver carp- 687, grass carp- 952 and common carp- 925. The daily catch 
data were analyzed and total catch (kg), catch per unit effort (CPUE) in terms of catch 
per kg/day/person and catch per/day/gear were presented (Tables 1-4). During the 
period, total catch of lwchal fishing was 9294.5kg and hamar fishing vvas 3198 kg. In 
February, hamar fishing was not done. In these periods catch per kg/day/person and 
catch per kg/day/gear were 2.27 kg and 29.32 kg in lwclwl fishing and these were 11.2 kg 
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and 935 kg for hamar fishing. Percentage of total catch (kg) \\'as estimated for the 
individual month by using three months catch data. PercenLlge of total catch in 
February was 16.8, and the values were 36.7% and 46.5% in March and April, 
respectively (Table 4). 
Table 1. Gear wise catch data from kochal fishing for the month of February 
Fishing days Fm* no. Gear no. Catch (kg) Catch/Day/Fm* Catch/Day/Gear 
1 75 6 228.00 3.04 38.00 
2 75 6 157.00 2.09 26.17 
3 75 6 123.00 1.64 20.50 
4 75 6 122.00 1.63 20.33 
7 75 6 141.00 1.88 23.50 
8 75 6 79.00 1.05 13.17 
9 75 6 25.00 0.33 4.17 
10 75 6 50.00 0.67 8.33 
11 75 6 68.00 0.91 11.33 
13 75 6 43.00 0.57 7.17 
14 71 6 85.00 1.20 14.17 
15 71 6 72.00 1.01 12.00 
16 71 6 110.00 1.55 18.33 
17 71 6 84.00 1.18 14.00 
18 71 6 17.00 0.24 2.83 
19 71 6 125.00 1.76 20.83 
20 66 5 30.00 0.45 6.00 
Total 1242 101 1559.00 1.26 15.44 
Fm* = Fisherman person 
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Table 2. Gear wise catch data for the month of March 
Koclzal fishing Komar fishing 
Fishing Fm* Gear Catch Catch/ Catch/ Fm* Gear Catch Catch/ Catch/ 
Days no. no. (kg) Day/Fm* Day/Gear no. no. (kg) Day/Fm* Day/Gear 
17 78 6 180.00 2.31 30.00 - - - - -
18 78 6 370.00 4.74 61.67 - - - - -
19 78 6 356.00 4.56 59.33 - - - - -
20 78 6 391.00 5.01 65.17 - - - - -
21 78 6 299.00 3.83 49.83 - - - - -
22- 77 6 237.00 3.08 39.50 - - - - -
23 77 6 272.00 3.53 45.33 - - - - -
24 78 6 274.00 3.51 45.67 - - - - -
25 - - - - - 80 1 1206 15.08 1206 
26 78 6 319.00 4.09 53.17 - - - - -
27 78 6 198.00 2.54 33.00 - - - - -
28 78 6 135.00 1.73 22.50 - - - - -
29 78 6 124.00 1.59 20.67 - - - - -
30 78 6 140.40 1.80 23.40 - - - - -
31 78 6 119.60 1.53 19.93 - - - - -
Total 1090 84 3415.00 3.13 40.65 80 1 1206 15 .0.8 1206 
Fm* = Fisherman person 
Table 3. Gear wise catch data for the month of April 
Kochal fishing Komar fishing 
Fishing Fm* Gear Catch Catch/ Catch/ Fm* Gear Catch Catch/ Catch/ 
Days no. no. (kg) Day/Fm* Day/Gear no. no. (kg) Day/Fm* Day/Gear 
1 80 6 228.00 2.85 38.00 - - - - -
-
2 80 6 266.00 3.33 44.33 - - - - -
3 80 6 232.00 2.90 38.67 - - - - -
4 80 6 97.00 1.21 16.17 - - - - -
5 80 6 29.00 0.36 4.83 - - - - -
6 80 6 333.50 4.17 55.58 - - - - -
7 80 6 20.00 0.25 3.33 - - - - -
8 80 6 243.00 3.04 40.50 - - - - -
9 80 6 153.00 1.91 25.50 - - - - -
10 80 6 320.00 4.00 53.33 - - - - -
11 - - - - - 80 1 861 10.76 861 
16 80 6 58.00 0.73 9.67 - - - - -
17 80 6 320.00 4.00 53.33 - - - - -
18 80 6 12.50 0.16 2.08 - - - - -
19 80 6 295.50 3.69 49.25 - - - - -
20 80 6 215.00 2.69 35.83 - - - - -
141 
fvU. Hossain et a/. 
21 80 6 279.00 3.49 46.50 - - - - -
22 - - - - - 80 1 662 8.2X 662 
24 80 6 266.00 3.33 44.33 - - - - -
25 80 6 283.00 3.54 47.17 - - - - -
2() 80 6 147.00 1.84 24.50 - - - - -
27 80 6 202.00 2.53 33.67 - - - - -
28 80 6 150.00 1.88 25.00 - - - -
29 - - - - 80 1 469 5.86 469 
30 80 6 171.00 2.14 28.50 - - - -
Total 1760 132 4320.50 2.45 32.73 240 3 1992 8.30 664 
Fm* = Fisherman person 
Total no. of fish catch, total weight of fish (kg), average weight of fish (kg) at 
harvest, recovery rate of individual species and production of individual species (kg/ha) 
were estimated from the harvesting and stocking data of individual species (Table 5). 
The highest production was achieved for rohu (221.53 kg/ha) and the lowest was for 
mrigal (73.96 kg/ha). The highest individual weight was achieved by common carp (1.8 
kg) followed by grass carp (1.6 kg) and silver carp (1.1 kg) and the lowest by mrigal (0.5 
kg) (Table 5). The total production for the seven months periods (October 1994 to April, 
1995) was 870.31 kg/ha. The total production was 1014.9 kg/ha when the harvesting data 
for one year (.May, 1994 to April, 1995) was taken into consideration (Table 6). But the 
species-\vise production for this period could not be estimated due to lack of species-
\vise harvesting data prior to October, 1994. The recovery rate of these species was 43.3% 
for catla, 13.9% for silver carp, 39.9% for grass carp and 54.1% for common carp (Table 
6). Recovery rate of rohu and catla could not be calculated due to lack of stocking data 
prior to July, 1995. For the estimation of recovery rate the stocking data were 
undert8ken from July, 1994 to January, 1995. The 8ver8ge recovery rate for all species 
was 37.8 (Table 5). 
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Table 4. Gear wise catch data for the month of April 
1\' arne of Gear: Kochal Komar %) of total 
Months Fm* Gear Catch Catch/Day/Fm* Catch/Da)/Gear Fm* Gear Catch Catch/Day/ Catch/Day/ catch (kg) 
no. no. (kg) (kg) (kg) no. no. (kg) Fm* gear(kg) 
February 1242 101 1559 1.26 15.44 - - - - - 16.8 
1v1arch 1090 84 3415 3.13 40.65 80 1 1206 15.08 1206 36.7 
April 1760 132 4320.5 2.45 32.73 240 3 1992 8.3 664 46.5 
Total 4092 317 9294.5 2.27 29.32 320 4 3198 11.2 935 100 
Fm* = Fisherman person 
Table 5. Average harvested weight, recovery rate and production (kg/ha) of different species during October, 1994 to April 1995 
Harvesting: J'vl.onth AYeragc Recm-cry Production 
October :\fovembcr December January February March April weight rate of (kgiha) Species of fish fish No. of \\'eight No. of Weight No. of Weight No. of Weight No. of Weight No. of Weight No. of Weight (kg) Fish (kg:) Fish (kg) Fish (kg) Fish (kg) Fish (kg) Fish (kg) Fish (kg) 
Rohu 2601 2234.9 3S57 3144.4 3688 3523.9 1422 1312.5 531 374.0 816 729.0 861 644.0 O.R7 - 221.53 
Catla 2268 1657.2 2374 2303.0 3236 3813.4 1480 1469.8 358 286.0 396 453.0 1881 1033.0 0.92 43.30 203.99 
,\\riga] 1638 813.1 1138 611.9 1309 728.0 1761 932.0 306 171.0 240 173.0 1112 565.0 0.53 - 73.96 
Sih·cr 1856 2716.0 347 641.9 ISS 281.3 323 595.0 118 239.0 59 152.0 1965 787.0 l.l2 13.90 100.23 
carp 
liras~ 804 1039.2 ;57 1304.4 634 1028.1 236 388.0 169 284.0 763 1257.0 686 1ll5.5 1.61 39.90 120.67 
carp 
Common 521 835.4 569 982.2 643 1218.3 271 439.0 113 205.0 999 1413.0 1455 2168.0 1.77 54.10 149.93 
carp 




Note: Recovery rate of rohu and catla could not be calculated due to lack of stocking data for those speCies. 
Production (kg/ha) were calculated by the use of standard area of baor which was 54 ha. 
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Two production models were prepared using production variables to estimate 
theoretical production of the baor (Table 7). The data were used for 1 year duration 
i.e., l year for stocking (December, 1993 - November, 1994) and 1 year for 
harvesting (May, 1994- April, 1995). Analysis of production model revealed that the 
present production (54,806 kg/year) is less than both theoretical production (model 
I- 85,285 kg/year and model II 75,952 kg/year) estimated (Table 7). 
Table 6. Actual stocking and harvesting data of carps in Nasti baor 
during December, 1993 to April, 1995 
Stocking status Harvesting status 
Month No. of Weight of Month No. of fish Weight of 
fish fish (kg) fish (kg) 
December, 1993 1110 92.5 December, 1993 8799 4450.1 
April, 1994 66946 3756.0 January, 1994 7368 5566.0 
June, 1994 17873 1198.7 February,1994 4425 2809.7 
July, 1994 10589 908.5 lvlay, 1994 5187 5995.0 
December, 1994 62082 3857.0 June, 1994 1717 2750.0 
January, 1995 8560 428.0 October, 1994 9688 9295.8 
November,1994 9042 8987.7 
December,1994 9668 10593.0 
January, 1995 5493 5136.0 
February, 1995 1595 1559.0 
lvlarch, 1995 3273 4177.0 
April, 1995 7960 6312.5 
Total 96518 5955.7 Total (May, 94- 53623 54806.0 
(Dec.93-Nov.94) April, 95) 
Production (kg/ha) = 1015 
Table 7. Production variables and production models ofNasti baor for one year 
1 2 3 4 
Mean weight (kg) Growth 
Stocked Harvested Loge (w1) Loge (w2) Loge (w2) -Loge 
(w1) (w2) (w1) 
0.06170559 1.02206143 -2.78538078 0.0218216 2.807202372 
5 6 7 8 9 
Number T/Stock Number T/Harvest One year average weight 
Stocked weight Harvested weight N1ean Mean Mean 
stock harvest Bionass (B) 
96518 5955.7 53623 54806 5955.7 54806 30380.85 
Production models 
A B c 
--
Average Theoretica I Difference ratio Theoretic8l Difference ratio 
harvest production B: A production C:A 
weigbt/yr model I mode I II 
---
54806 85285.1942 1.55612878 75952.125 1.385835949 
... - .... ---~ 
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Notes 
Mean stock weight averaged from reported totals. Mean harvest weight averaged from reported totals 
Annual production averaged from stocking wt. & harvesting wt. Time period assumed to be 1 year 
Growth formula, G ={Loge (w2)- Loge (wl)} I time (yr.) 
Production model I, P = G* time* B (mean) Production model II, P = B (mean)* T, where Tis turnover 
ratio; This is assumed to be 2.5 for a warm water extensive system. 
Discussion 
In baor fishery, different types of gear are used for fishing but mainly lwchal and 
komar fishing were being used in fishing during the study period. CPUE are 
expressed as kg of fish per 100m2 of net area per day for gill net and seine net (BCAS 
1989). For this study, fishing techniques in baors CPUE are expressed as 
kg/day/gear. Kornar fishing was done in March and April indicating the higher 
CPUE than that of lwchal. This is in close agreement with BBR (1994). The highest 
CPUE was found in March, though the highest percentage of catch was in April. It 
was due to low attendance of fishermen in fishing in March having low water depth 
of the baor. High fishing days was in April as the water level was going down as well 
as fishermen were badly in need of money to pay off their lease money. 
Recovery rate of silver carp was comparatively less than those of other species. It 
can be explained that secchi depth was high and water colour was clear during 7 
months after stocking (BCAS 1994) and the stocking density was very high (43% of 
total stock) resulting high mortality and adverse effect of growth. High recovery rate 
of common carp may be due to komar fishing and stocking low percentage of 
fingerlings. According to Baor Biological Studies (1994) recovery rate of common 
carp increase in hamar fishing, seems to hold good with this view. Production model 
revealed that practical production was lower than those of production model I and II 
with an assumption that production of the baor can be increased by manipulating 
proper stocking ratio and density and improved management system. The turn over 
ratio (T) for warm water fish is <2.5 (Waters 1969). According to suggestion of 
Shawn Marriot (1994) T value was considered 2.5 in this study. However, it must be 
emphasized that the production achieved is in fact the production recorded. Loss of 
production due to poaching and unrecorded production could not be taken into 
consideration while analysis of production variables. 
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